Arterial pseudoaneurysm is a rare and life-threatening complication of pancreatitis, seen more often in chronic than in acute pancreatitis. It involves mostly the splenic artery, while only in 10% of the case it appears in pancreaticoduodenal and gastric artery. This case report described an asymptomatic pseudoaneurysm of the posterior superior pancreaticoduodenal artery and of the right gastric artery, which occurred after 13 days from the episode of acute pancreatitis and, then it was treated with vascular angioembolization. PRESENTATION OF CASE: A 71 year-old female was admitted to the Emergency Surgery Department for severe acute pancreatitis. After 13 days from the onset, pseudoaneurysms were detected with a control contrast-enhanced computed tomography and they were localized in a branch of the right gastric artery and in a branch of the posterior superior pancreaticoduodenal artery. The patient underwent angiography and the pseudoaneurysms were treated with platinum coil embolization, without complications or further bleeding. DISCUSSION: This is an unusual case because of the low incidence of arterial pseudoaneurysm as acute pancreatitis complication (1.3-10%), and the uncommon localization in the pancreaticoduodenal arteries. CONCLUSION: It is important to be aware of pancreatitis-related arterial pseudoaneurysms, as they have a mortality of 90% if not recognized and treated, not only in chronic but also in acute pancreatitis, and to work out a scheduled follow-up with abdominal computed tomography or pancreatic contrast-enhanced ultrasound in order to control and prevent late onset complications.
Background
Severe acute pancreatitis (SAP) is associated with a high rate of complications and significant mortality, as high as 8%-39% [1] . Although the major causes of death are secondary infection of pancreatic necrotic tissue and, subsequently multiple organ failure [2] , peripancreatic arterial pseudoaneurysm (AP) is still a rare but life-threatening complication, seen most often in patients with chronic pancreatitis [3] . AP is due to wall erosion of vessels crossing the inflammation area, and its rupture can led to haemorrhagic complications, which require immediate intervention [4, 5] . AP involves the splenic artery in up to 50% of cases [6] , and usually appears after weeks to months from an episode of acute pancreatitis [7] [8] [9] . Contrast-enhanced computed tomography (CECT) is the gold standard to detect such kind of complications, and its use is recommended not only in the initial phase of SAP but also and mainly in the late phase [10] . Because of the low incidence of AP as acute pancreatitis complication (1.3-10%), the high rate of mortality due to its rupture (40-90%), and the uncommon localization in the pancreaticoduodenal arteries (10%) [6] , the authors decide to report the case of an asymptomatic pseudoaneurysm of the posterior superior pancreaticoduodenal artery and of the right gastric artery, which occurred after 13 days from the episode of acute pancreatitis and then, it was treated with vascular angioembolization. 
Case presentation

Presenting concerns
A 71 year-old female came to the Emergency Room of Sant' Anna University Hospital of Ferrara (Italy), complaining abdominal pain spread to all quadrants, with nausea and vomiting, and anuria from one day.
Clinical findings
Personal history was characterized by obesity (Body Mass Index of 33.3 kg/cm2), diabetes, arterial hypertension, chronic renal failure, severe osteoporosis, hypothyroidism, previous appendectomy and ovariectomy for a mature cystic ovarian teratoma. No history of alcohol abuse was reported. At admission, the laboratory results (neutrophilic leukocytosis: 41.51 × 103/l total white blood cells with 37.07 × 103/l neutrophil; amylases: 251 U/L; lipases: 816 U/L; C-reactive protein: 34.1 mg/dl; procalcitonine: 10.93 ng/ml) and the CECT (Fig. 1 ) reveled an acute severe pancreatitis, which involved the whole pancreatic gland and presented peripancreatic, perihepatic and perisplenic free fluid, with a modified CT severity index [11] of 8 (range 0-10). Moreover, the CECT showed cholelithiasis and partial thrombosis of the splenic vein until its confluence with the superior mesenteric vein. So she was admitted to the Department of Emergency Surgery, a medical therapy was established and the patients was strictly observed, without alteration of vital signs. At day five, a control CECT showed a stability of the radiological imaging, with a contemporary improvement of laboratory tests and clinical conditions.
Diagnostic focus and assessment
After 13 days from admission, patient's clinical conditions were improving and she was completely asymptomatic; by the way, another control CECT was planned before transferring the patient to a medical ward. It revealed an organized fluid collection of 11 × 6.5 cm in the body of the pancreas and the appearance of a 7 mm pseudoaneurysm of the right gastric artery inside the collection (Fig. 2 a-b) . Selective angiography of celiac trunk and of superior mesenteric artery showed a pseudoaneurysm localized not only in a branch of the right gastric artery, but also in a branch of the posterior superior pancreaticoduodenal artery (Fig. 3) .
Therapeutic focus and assessment
The pseudoaneurysms were angioembolized successfully with platinum coils MRI-compatible, without any complications (Fig. 4) . 
Follow-up and outcomes
After 6 days from the procedure, the patient was transferred to a medical ward to continue observation and medical therapy. After ten days from pseudoaneurysms angioembolization, a CECT showed the good outcomes of the radiological interventive procedure and an improvement of the pancreatic gland inflammation process with the persistent of the organized fluid collection of 10 × 6.5 cm in the pancreatic body. The patient was discharged after 30 days of hospital stay, a CECT for pseudocysts monitoring was planned after 3 months and it did not present any new pseudoaneurysm formation but, on the other side, it confirmed the presence of the enlarging pancreatic body pseudocysts (12 cm). At four months follow-up, the patient was in good clinical conditions and the Gastroenterology Unit charged her for planning an endoscopic ultrasound-guided drainage of pancreatic pseudocysts.
Discussion
Vascular complications, associated with pancreatitis, include hemorrhage due to vascular erosion, pseudoaneurysm and venous thrombosis [12] . AP is rare but potentially lethal disease and it can appear in different clinical conditions, even though it is mostly associated with pancreatitis and pancreatobiliary surgery [13] . AP usually does not occur immediately after an episode of pancreatitis and typically presents itself with bleeding or abdominal pain [14] . Other presenting symptoms might be melena and hypotension due to ongoing bleeding in the gastrointestinal tract, the peritoneum cavity or the retroperitoneum, while on the other hand, AP might be also asymptomatic [15] . In this case, AP was detected after 13 days from acute pancreatitis onset, which was earlier in comparison to literature, where some authors reported pseudoaneurysms occurring 3 to 5 weeks after SAP [7] , others from 2 months to 8 years (mean, 2.3 years) [8] and, finally, Bretagne et al. reported a presentation even from 1 to 9 years after SAP (mean, 4 years) [9] . Moreover, AP was occasionally detected with a control CECT and it was completely asymptomatic. Regarding this, guidelines did not define a precise timing for repeating CECT when monitoring an acute pancreatitis [16] , but it is recommended to perform CECT at beginning of the late phase of disease to identify patients at increased risk for an adverse outcome [17] . In fact, CECT had nearly 100% of sensitivity in recognizing pseudoaneurysms, even though the tiny one still might only be seen on angiography [6] . In agreement to this, in this case the CECT detected only a pseudoaneurysm of a branch of the right gastric artery and the following angiography showed a further pseudoaneurysm of a branch of the posterior superior pancreaticoduodenal artery. Angiography had the advantage of permitting to treat the pseudoaneurysm with coil embolization, which is the gold standard management for that kind of vessels disease, in hemodynamically stable patients [13, 18] . A particularity of this case was the AP localization in right gastric artery and pancreaticoduodenal artery branches: in literature, the most affected vessel is the splenic artery (up to 50%), followed by gastroduodenal artery (up to 20%) and, finally, pancreaticoduodenal artery (up to 10%), with minor involvement of superior mesenteric and proper hepatic arteries [6, 12] . Although the early phase of SAP is the most critical because of the risk of persistent multi-organ failure onset, the late phase might be marked by life-threatening complications, such as the vascular ones [12, 19] . Therefore, it is important to be aware of pancreatitis-related arterial pseudoaneurysms, as they have a mortality of 90% if not recognized and treated, not only in chronic but also in acute pancreatitis, and to work out a scheduled follow-up with abdominal CECT or pancreatic contrast-enhanced ultrasound [20] in order to control and prevent late onset complications.
Conclusions
This was an unusual case of arterial pseudoaneurysm complicating acute pancreatitis because it appeared in an early phase, during the acute process, and it had an uncommon arterial localization. Data from the present case suggest being aware of SAP vascular complications, which might be treated with arterial angioembolization, if promptly recognized.
Competing interests
The authors declare that they have no competing interests.
Author contribution
SO design the study, LM and DA acquire data and draft the article, LC and RS revise it critically for important intellectual content, GV and SO final approved version to be submitted.
Informed consent
Written informed consent was obtained from the patient for publication of this Case report and any accompanying images. A copy of the written consent is available for review by the Editor-inChief of this journal.
Funding for your research
The authors declare that there is not sources of funding for their research.
Ethical approval
No Ethical Approval has been given.
Consent
Written informed consent was obtained from the patient for publication of this case report and accompanying images. A copy of the written consent is available for review by the Editor-in-Chief of this journal on request.
Guarantor
Giorgio Vasquez and Savino Occhionorelli are the guarantors.
